WE examined the compartmentalization of bioactive tumour necrosis factor (TNF) and interleukin 6 (IL-6) to the subarachnoid space and systemic circulation in patients with meningococcal meningitis and septic shock/bacteraemia. In patients with meningitis, median levels of TNF in 31 paired samples of cerebrospinal fluid (CSF) and serum were respectively 783 pg/ml and below detection limit (p < 0.001) and median levels of IL-6 were 150 ng/ml and 0.3 ng/ml (p < 0.0001). In patients with septic shock without meningitis, median levels in paired samples of CSF and serum were respectively below detection limit and 65 pg/ml (not significant, (ns)) (TNF, eleven patients) and 1.3 ng/ml-3 ng/ml (ns) (IL-6, nine patients). The data show that TNF and IL-6 are localized to the subarachnoid space in patients with meningitis although the blood--brain barrier is penetrable to serum proteins. On the other hand, patients with septic shock tend to have cytokines in both serum and CSF.
Introduction
The blood-brain barrier is poorly penetrable to most water soluble substances except for a few nutrients and ions. The barrier thus separates the subarachnoid space and the systemic circulation in two anatomically and functionally different com- partments. However, during an inflammatory response the impenetrable character of the bloodbrain barrier may be modified as evidenced by leakage of proteins from blood to CSF in meningitis. 2 The transport across the inflamed meninges is passive and directed by concentration gradients. In addition, hydrostatic forces favour transport from the circulation to the subarachnoid space. Although there is evidence for compartmentalization of the initial production of cytokines, little is known about how the altered permeability of the blood-brain barrier influences the distribution of cytokines in the organism. (Fig. 1B) . In seven of these patients, TNF was higher in serum than in CSF, whereas two patients had higher levels in CSF than in serum (CSF, range 0-168 pg/ml, median 0. Serum, range 0-35712 pg/ml, median 65 pg/ml, ns difference).
IL-6: IL-6 is detected in a high proportion (86-100%) of both the CSF and serum samples. 3'4 Figure 2A demonstrates that 26 of 29 patients with meningitis from whom we obtained paired samples, had higher levels of IL-6 in CSF than in serum (CSF, range 0-859ng/ml, median 150ng/ml. Serum, range 0-164 ng/ml, median 0.3 ng/ml, p < 0.0001). In nine patients with septic shock/bacteraemia there was no significant difference between the IL-6 levels in the two compartments (CSF, range 0.1-807 ng/ml, median 1.3 ng/ml. Serum, range 0-2400ng/ml, median 3 ng/ml, ns) (Fig.  2B ). 
